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MYC ITEPEBYJTOBU TN®YIHUX KPYITHOK/IIITUHHUX
B-JIIM®OM, BUABJIEHI 3A IOIIOMOI'OIO IHTEP®A3HOI
@®JIYOPECILIEHTHOI IN SITU I'BPUJIN3ALIII

[OndysHa kpynHokniTuHHA B-nimdoma (OKBJ1) € Haitbinbw nownpeHUm TUNOM NiMbOM, WO BKNOYAKOT NPUGIN3HO
30-40 % BCix B-kniTUHHKUX HexOAXKiHCbKKUX Nimdpom (B-HXJT). XpoMocOMHi TpaHcnoKauii € BIAMIHHOK pUCOlO reHe-
TUYHUX abepauiit npu B-nimdomax i yacTo acouitoTbes 3 KOHKpeTHUM nigTunom B-HXJ1. Oucperynauis reHy MYC
BHACNiJOK XPOMOCOMHMX TPAHCIOKaLili, XapakTepHa ans 6inbwocti Bunaakis nimbomu bepkitra (J16).
MeTa po6otu. MigsuweHHs TouHocTi giarHocTukn [KBJ1 Ha nigcTaBi BU3HAYeHHs 3MiH xpomocoM 8 Ta 14, B ToMy
yucni TpaHcnokauii reny MYC t(8; 14)(q24; q32) B cy6CTpaTHUX KNiTUHAX NiMbaTUYHUX BY3/TiB 33 JONOMOr0I0 METOAY
TPMKONbOPOBOT iHTEpha3HOiT hnyopecueHTHOT in situ riopuansauii (I-FISH).
Marepianu Ta metogu. bynu focnigkeHi npenapartu 6ionciitHoro martepiany niMdarnyHux By3NiB, 3adiKCOBAHMX B
napadiHi, 17 xBopux Ha ancy3Hy KpynHOKNiTUHHY B-nimdomy i Tppox xBopux Ha nimdomy bepkitta (B TOMy Ymncni, oa-
Ha 0co6a — y4acHUK NikBigaLii HacniakiB katacTpotdu Ha YopHobunbebkiit AEC). Bik xBopux konueascs Big 10 fo 66
POKiB Ta CKnaaaB B cepeaHboMy (41,3 + 3,7) poky. I-FISH-aHani3 npoBogunn 3 BUKOPUCTAHHAM KOMEpUiitHOT npo6u
Vysis IGH/MYC, CEP 8 tri-color, dual fusion translocation probe (Abbott Molecular, USA).
Pesynbratu. Y 4oTMpbOX i3 fBafUATY 0Ci6 OyNO BUABNEHO TPAHCIOKALil reHy MYC i reHiB BaXKWUX NaHLIOrIB iMyHOr-
nobyniny (IGH). BctaHosneHo, wo meton I-FISH Hagae mMoXnuBicTb peTPOCNEKTUBHO BM3HAuaTW nepebynoBU reHis
MYC Ta IGH B cy6CTPaTHUX KNiTUHAX TKAHWUHU NiMdOM, 3adikcoBaHUX B napadiHi.
BuCHOBOK. 3a ,ONOMOrOI0 LibOro METOLY BUABNEHT MONEKYNAPHO-LMTOreHeTUYHI aHOManii y BOCbMU 3 iBAALATH XBO-
pux Ha B-kniTuHHI nimdomm, wo pano Moxnueicte BepucikyBatn AiarHo3 niMcbom, NporHo3yBaTyn ix KNiHIYHUA ne-
pe6ir Ta NifBUWNUTM eDEKTUBHICTb TEPANeBTUYHMX 3aX0fiB, B TOMY YMChi i npu pedpakTepHUX hopMmax.
KnioyoBi cnosa: audy3Ha KpynHOKNiTMHHA B-nimdoma, nimdboma bepkitra, I-FISH.
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MYC gene rearrangements detected by interphase fluorescence in situ
hybridization in diffuse large B-cell lymphomas

Diffuse large B-cell lymphoma (DLBCL) is the most common type of lymphoma, including approximately 30-40% of
all B-cell non-Hodgkin lymphomas (B-NHL). Chromosomal translocations are the hallmark of genetic aberrations in
B-lymphoma and are often associated with a specific subtype of B-NHL. MYC gene dysregulation due to chromosomal
translocations is characteristic for the most cases of Burkitt's lymphoma.
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Objective. The goal of this study was to improve the diagnostic accuracy of DLBCL. Identification of chromosome 8
and 14 abnormalities including the translocation of MYC gene t(8; 14)(q24; g32) in substrate cells of lymph nodes
was applied using the method of tri-color interphase fluorescence in situ hybridization (I-FISH).

Materials and methods. Lymph node biopsy specimens of 17 patients with diffuse large B-cell lymphoma and three
patients with Burkitt's lymphoma (including one participant of liquidation of consequences of the catastrophe at the
Chornobyl NPP) were studied. The age of patients ranged from 10 to 66 years old (41.3 + 3.7 average). Biopsy spec-
imens fixed in paraffin. I-FISH-analysis was performed using the commercial test Vysis IGH/MYC, CEP 8 tri-color, dual
fusion translocation probe (Abbott Molecular, USA).

Results and conclusions. MYC gene and immunoglobulin heavy chain (IGH) gene translocations were found in four
out of twenty persons. Consequently the I-FISH method allows identification of of MYC and IGH gene rearrangements
in tissue cells substrate of lymphoma fixed in paraffin. Using this method the molecular-cytogenetic abnormalities
were found in eight of twenty patients with B-cell lymphoma providing verification of the lymphoma diagnosis, pre-
diction of their clinical course and advance in management i.e increase the effectiveness of therapy, in refractory

lymphoma cases among others.

Key words: diffuse large B-cell lymphoma, Burkitt's lymphoma, I-FISH method.
Problems of radiation medicine and radiobiology. 2014;19:310-320.

Hudy3na kpynHokiaiTuHHa B-nimdoma (IAKBJI) €
HaANOITBII MTOITUPEHUM TUIIOM JIiM(pOM, IO BKITIOYAIOTh
npubau3Ho 30—40 % Bcix B-KITITMHHUX HEXOIXKKIHCH-
kux jgiMmpom (B-HXJI). MonekynsipHO-IIUTOT€HETUYHi
aHOMaJlil € BiIMiHHOIO PMCOI0 T€HETUYHHUX abepalliil
npu B-nmiMmdomax, sIKi MOXYTb CYTTEBO BIUTMBATH Ha TIe-
peOir Ta BUOip TaKTUKU JIIKyBaHHS JaHOI MaToJIorii. Xa-
pakTepHOIO TreHeThu4yHolo o3Hakoio JIKBJI € pi3Ho-
PiIHICTb Ta 3HAYHA BapiaOeJIbHICTh XPOMOCOMHUX TTOPY-
1IEHb B MyXJMHHUX KJIiTUHaX [1]. B Ginbiocti BUnaakiB
XpPOMOCOMHI abepallii mpeacTaBlieHi aMmILTidiKaliaMu,
TpaHCIOKaLliIMM, AeelisiMU, iHBEpCisIMU, Timep- Ta
rinoaHeyIoinisiMyu meBHux xpomocoM [2]. Kpim Toro,
3’SICOBaHO, 110 JUCPETYIAILliSI OHKOTEHIB i3 3aIydeHHSIM
reHiB Baxkkux jaHuooriB IGH Hepigko cynpoBOmIXKYETh-
Csl TpaHCJOKAaLliIMM, SIKi MalOThb KJIIOUOBE 3HAUEHHS Y
PO3BUTKY JiM(paTUYHUX OyxJUH [3—4].

Ha croroaHi BcTaHOBIIEHO, 1110 MepeBaKHa OUIbLIICTh
nimgom bepkirra (JIB) y XxBopux xapakTepu3yeThcsl Ha-
SIBHiCTIO TpaHcsiokauii t(8; 14)(q24; q32) i3 3aay4yeHHsIM
reny C-MYC (MYC) [5]. ucperynsuist reny MYC BHa-
CHIiJOK XPOMOCOMHOI TpaHCJOKALil MOXE CHpUSITU
301JIbILIEHHIO Ta/a00 MOIIMPEHHIO MyXJIMHHUX KJIiTUH B
opraHi3mi xBoporo. [laHa TpaHciokalis (OpMyeTbCS B
pe3yJibTaTi MOPYIIEHHS peryJsiii aKTHBHOCTI MPOTOOH-
koreHa MYC, xirrouoBoro hakTopa TpaHCKPHUIIILi, i3 3a-
JIy4EHHSIM JIOKYCY I'eHa BaXkKKOTO JIaHILIora iMyHOIJIO-
oyniny IGH, sxwuit posramoBaHuii Ha xpoMmocomi 14
(perioH 14q32). 3HayHO piallie 3yCTpivyarOThCs BapiaHTHI
TpaHcnokaiii t(8; 22)(q24; q11) IGL/MYC i t(2; 8)(p12;
q24) IGK/MYC — nepedynoBu nokyciB M YC i reHiB jer-
KUX JIAaHIIOTiB iMyHOTIJI00YITiHIB [6]. 3TimHO maHuX JiTe-
paTypu, HaIJIUIIKOBa ekcrpecis reny M YC nmpu3BonuThb
IO KIIITUHHOI TIpoJtidepaliii, mudepeHIialii Ta po3BUTKY

Diftuse large B-cell lymphoma (DLBCL) is the
most common type of lymphoma, including appro-
ximately 30—40 % of all B-cell non-Hodgkin lym-
phomas (B-NHL). Molecular and cytogenetic
abnormalities are the hallmark of genetic aberrations
in B-lymphoma, which can significantly influence
the natural history of disease and choice of treat-
ment strategy. Considerable variability of chromoso-
mal abnormalities in tumor cells is a characteristic
feature of the genetic diversity of DLBCL [1]. There
are such chromosomal aberrations as amplification,
translocations, deletions, inversions, hyper- and
hipoaneuploidy of certain chromosomes in most
cases [2]. Moreover, it was found that oncogene dys-
regulation involving heavy chain (IGH) gene is often
accompanied by translocations, which have a key
role in the development of lymphatic tumors [3—4].
Nowadays it is found that the vast majority of
Burkitt lymphoma cases (BL) is characterized by
translocation of t(8; 14) (q24; q32) involving C-
MYC (MYC) gene [5]. MYC gene dysregulation
due to chromosomal translocations can promote
the cancer cells growth and/or spread around the
body. This translocation occurs as a result of dys-
regulation of MYC protooncogene activity, a key
transcription factor, involving locus of the immu-
noglobulin heavy chain IGH gene located on
chromosome 14 (region 14q32). Such transloca-
tions as t(8; 22) (q24; ql1) IGL/MYC and t(2,8)
(p12; q24) IGK/MYC — rearrangements of MYC
gene loci and immunoglobulin light chains gene
are less common [6]. According to the literature
the excess of MYC gene expression induces the cell
proliferation, differentiation and neoplasia devel-
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Heorazii [7]. MYC TpaHcOKallil € CKJIaTHUMU Ta Ii3-
HIMU MOJISIMU, 1110 JIeKaTh B OCHOBI MpOrpecii 3aXBOplo-
BaHHS. Ix BustBmsoTH B 80—90 % BuMankiB aiMdoMu
BepkiTra, a TakoX BOHM MOXYTb CIIOCTepiraTucsi B
5—15 % BunankiB y xsopux Ha JIKBJI [8—9]. Taki xBopi
MaloTh TipIIMI MPOrHO3 1IO0A0 Mepediry 3aXBOPIOBAHHS
B TopiBHAHHI 3 M YC HeraTUBHUMH TTalliEHTaMM i He3a-
JOBiBbHY BIiAIOBiAL Ha TpoBeneHy Tepamito [10—11].
InenTudikauis MYC TpaHciaokalii y XBOPUX 3 Mi103poio
Ha HKBJI € BaxkJMBOIO CKJIaJlOBOIO AiarHOCTUYHOI'O
00CTEXXEeHHSI, IO MOXE CIPUITA BUOOPY e(PEeKTUBHUX
TepaneBTUYHUX 3aX0/IiB Ta MPOTHO3YBAHHIO KJIiHIYHOTO
nepebiry JaHOro 3aXBOPIOBAHHSI.

META POBOTHU

IMigBumeHHsa TouHocTi giarHoctuky JAKBJI Ha mincrasi
BU3HAUYE€HHS 3MiH XpoMocoM 8 Ta 14, B ToMy 4MCIi
tpaHcnokauii reny MYC t(8; 14)(q24; q32) B cyodcTpar-
HUX KJIITUHAX JTiM(GaTUIHUX BY3JIiB 3a JIOTIOMOTOIO Me-
TOAY TPUKOJIBLOPOBOI iHTepda3Hoi (IyopeclieHTHOI in
situ riopuauzauii (I-FISH).

MATEPIAJIN TA METOJIN TOCIIIZKEHHA
bynu pocnigkeHi mpemnapatu OioricifiHOro Mmatepiaiy
JiM(paTUIHUX BY3J1iB, 3ahikcoBaHUX B MapadiHi, 17 xBo-
pux Ha nU@y3HY KPYMHOKIITUHHY B-JimM@omy i Tpbox
xBopux Ha JiMmpoMy bepkitra (B TOMY UMCIi, OMHA 0CO-
0a — yJyacHUK JiiKBinallii HaclinkiB katactpodu Ha Yop-
Hoombebkiii AEC). Bik xBopux koimBaBcs Bix 10 1o 66
POKiB Ta ckiagaB B cepeaHbomy (41,3 + 3,7) poky. Mosne-
KYJISIPHO-LIUTOT€HETUYHI AOCTiI)KeHHSI BUKOHYBAJIUCh Y
Bimmini reMarosnorii Ta TpaHcrutanTosorii 1Y “HauioHanb-
HUI HAyKOBU LIEHTP pafialiiiHoi MenuiimHu HarioHaib-
HOI1 akafgeMil MeauuHux HayK Ykpainu” (HHLIPM).
MoneKkyJIsIpHO-LIMTOreHETUYUHI JOCHIIXKEHHST 31iii-
CHIOBaJIM 3a gornomorol TpukoiabopoBoi I-FISH Ha
3pa3Kax KJITHH OioIcCiiHOro matepiany JiMbaTUIHUX
BY3J1iB, 3a(pikcoBaHuX B napadiHi. JocaiaKeHHs, Mpo-
BOAMJIMCH 3 BUKOPUCTAHHSIM KOMEpLiiiHOI mpoou Vysis
IGH/MYC, CEP 8 tri-color, dual fusion translocation
probe (Abbott Molecular, USA). 3oHa npu3HavyeHUI 1JIs1
BUSBJIEHHS TpaHchokauii t(8; 14)(q24; q32) i3 3anydyeH-
HsMm IGH periony (po3mip ~1,6 Mb, MideHuit G1roopox-
poMoOM 3ejieHOTo Konbopy — SpectrumGreen) i reHy C-
MYC. Ten MYC posramoBaHuii Ha xpoMocomi 8 (8q24),
riopuansye ~821 kb i miveHU# HIIOOPOXPOMOM YEPBO-
Horo Konbopy — SpectrumOrange. [1po6a 1o neHTpome-
pu xpomocomu 8 (perion 8pll.1- q11.1) CEP 8 miuena
¢ar00poxpoMoM OJIAaKUTHOIO KOJILOPY — SpectrumAqua
i cyryBajia iHIMKaTOpoOM XpOMOCOMMU 8, 11O J03BOJISLIIO
imeHTU(iIKyBaTH ii KiJIbKiCHiI 3MiHU.

opment [7]. MYC translocations are complex and
late events underlying the disease progression.
They are found in 80—90 % of cases of Burkitt’s
lymphoma and may occur in 5—15 % of patients
with DLBCL [8—9]. Such patients have a worse
prognosis of the disease and poor response to
treatment compared with MYC-negative patients
[10—11]. Identification of MYC translocation in
suspected DLBCL is an important component of
diagnostic examination and testing of a patient
that can facilitate the choice of effective therapeu-
tic interventions and predicting of clinical course
of the disease.

OBJECTIVE

The goal of this study was to improve the diagnostic
accuracy of DLBCL through identification of chro-
mosome 8 and 14 abnormalities including the trans-
location of MYC gene t(8; 14)(q24; q32) in lymph
node cell substrate using the method of tri-color in-
terphase fluorescence in situ hybridization (I-FISH).

MATERIALS AND METHODS

Lymph node biopsy specimens of 17 patients
with diffuse large B-cell lymphoma and three
patients with Burkitt’s lymphoma (including one
participant of liquidation of consequences of the
catastrophe at the Chornobyl NPP) were stud-
ied. Biopsy specimens fixed in paraffin. The age
of patients ranged from 10 to 66 years old (41.3 &
3.7 average). Molecular cytogenetic studies were
performed in the Department of Hematology
and Transplantology of NRCRM NAMS of
Ukraine.

Molecular cytogenetic study was carried out
using a tri-color I-FISH on cell samples of lymph
nodes biopsy material fixed in paraffin. Studies
were conducted using the commercial test Vysis
IGH/MYC, CEP 8 tri-color, dual fusion translo-
cation probe (Abbott Molecular, USA). The probe
was designed to detect the translocation of
t(8;14)(q24; q32) involving IGH region (size ~ 1,6
Mb, labeled by green flyuorochrome —
SpectrumGreen) and C-MYC gene. MYC gene is
located on chromosome 8 (8q24), hybridizes ~821
kb and is labeled with red flyuorochrome —
SpectrumOrange. Probe to the centromere of
chromosome 8 (region 8rl11.1- q11.1) CEP 8 was
labeled with blue flyuorochrome — SpectrumAqua
and served as indicator of chromosome 8, pro-
viding the identification of its quantitative changes.
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Hnsg npoeneHHs [-FISH Ha 3pa3kax KiiTuH jdimMda-
TUYHUX BY3JIiB BUKOPUCTOBYBAJIM TOHKiI 3pizu (2—4
MKM) 3 (piKcoBaHOI B TTapadiHi TKAHWHYU HA CKEJIBIIIX 3
MOKPUTTSIM nouti-L-mizuny. ITicas nenapadinizauii (aBi
3MiHM Kcuiiojly o 10 XBUJIMH) 3pi3u NoMilllajayd B LIUT-
patHuii 0ydep B ckopoBapky “IIpuroryBaHHs Ha mapy”
Ha 20 XBUJIWH 3 MOJANBIIOI0 PETiIpaTalli€io B CIIMpTax
HU3XiTHMX KOHLIeHTpauiit. [ami mpoBoawin pepMeHTa-
TUBHY 00poOKy mpoHa3oto 1pu 37 °C mpoTsarom 2 xBu-
JIMH 3 HacTYITHUM MPOMMBAHHSM 3pi3iB B PO3UMHI 2 X
SSC. BucymyBanm 3pi3u Npu KiMHATHI TeMIIepaTypi.
ITicng ribpuaunzaliii 3 mpoboio, Ha mpernapaT HAaHOCUJIN
koHTpactyrounit pozunH DAPI II (Vysis, CIIIA).

Jlerek1iito pe3yabTaTiB MPOBOAWJIM Ha MPOrpaMHO-
anapatHoMy komimiekci CytoVision (Applied Imaging,
UK) Ha 6a3i mikpockorma Olympus BX51(fmoHist) 3 Bu-
kopuctanHsaMm ¢inbrpiB: DAPI/ORANGE/GREEN/
AQUA.

B sapi HopManbHOI KJIITUHU PEECTPYBAIU IBa YEPBO-
HUX (XpoMocoMa 8), nBa 3ejeHuX (xpomocoma 14) i nBa
OJaKUTHUX CUTHaIM (LieHTpoMepa XpoMocoMu 8). 3a
HasgBHOCTI TpaHcaokauii t(8; 14)(q24; q32) B siapax BU3-
Hayaju OJMH YepBOHUIA, OAUH 3eJIeHU i IBa 3MilllaHUX
3eJI€HO-YepBOHUX CUTHAIU XpoMocoM 8 i 14 Ta nBa 6Ja-
KWTHHUX CUTHAJIH.

Hns BU3HAYEHHS MeX HOpPMHU MJisl mpobu Vysis
IGH/MYC, CEP 8 tri-color, dual fusion translocation
probe Oyio mpoaHanizoBaHo He MeHine 1000 samep
JTiM(OINTIB KiCTKOBOTO MO3KY KOXHOTO 3 IT’SITW TpaK-
TUYHO 3J0POBUX MOHOpPIB. B mpoaHasizoBaHUX sapax
NpPakKTUYHO 3JO0POBMX MJOHOPIB TpaHcmokalii t(8;
14)(q24; q32) He BU3HAYEHO.

CraTucTyHa 00poOKa JaHUX MPOBOAMIIACS 3a TOIO-
MOTO0 KOMIT'I0TepHOI ITporpamu Statistica 6.0.

PE3VJIBTATU TA OBTTOBOPEHHA

B tabmuui 1 HaBemeHa iHdbopMalliss Mpo XBOPUX Ha
OKBJI, iXx iMyHOJIOTiYHi Ta MOJEKYJISIPHO-LUTOreHEe-
TnyHi nokasHuku. [lokasHuku ekcrpecii Ki-67 y 10
xBopux Ha JKBJI nepesumysBaiu 85 %. Bucoka
nposicdepaTBHA aKTUBHICTb NYXJIMHHUX KIiTUH Ki-67
crocrepiranach y Bcix Tpbox xBopux Ha JIb. Ak nokasa-
HO B Tabuui 1, iMyHOJIOTiYHI MapKepy TaKOX BU3HAya-
JIUCS 'y OINBIIOCTI MAIliEHTIB. Y MyXJIMHHUX KIITUHAX
ycix xBopux Ha JIKBJI i JIb 3apeecTtpoBaHa BupaxkeHa
ekcripecist mapkepiB CD20 i PAX 5 Ta Oyjaa BiACyTHS
excripecist mrsg CD 3 nimpountis. BCL 2 6yB mo3uTns-
HUM Y TPbOX i3 BOCbMM BUIIQAKiB 3a3HAYEHUX JIiM(POM,
sIKi CYMPOBOKYBaJIMCH TepedynoBamu reHiB MYC Ta
IGH. Bapto BinMmiTuTH, 1IIO KJIITUHU J1iM(OM HECJIH I10-
3uTuBHY peakiiro Ha CD 10 y Bcix XBopux, KpiM OTHOTO

Thin slices (2—4 um) of lymph node specimens
were prepared using the tissue fixed in paraffin on
glass slides and coated with poly-L-lysine. After
dewaxing (two changes of xylene for 10 minutes)
the sections were placed in citrate buffer in a
“Steaming” pressure cooker for 20 minutes, fol-
lowed by rehydration in a descending alcohol con-
centrations. Further enzymatic processing with pro-
nase was performed at 37°C for 2 minutes, followed
by washing of the sections in a solution of 2 x SSC.
Sections were dried at a room temperature. After
hybridization with the sample a contrasting solution
DAPI II (Vysis, USA) was applied on the specimen.

Detection of results was performed at the
CytoVision (Prospect Applied Imaging, UK)
hardware and software suite based on Olympus
BX51 microscope, Japan using the DAPI/
ORANGE/GREEN/AQUA filters.

Two red (chromosome 8), two green (chromo-
some 14) and two blue signals (centromere of
chromosome 8) were registered in the normal cell
nuclei. One red, one green and two mixed green
and red signals of chromosomes 8 and 14 and two
blue signals were registered in nuclei in the pres-
ence of t(8;14)(q24; q32) translocation.

To determine the normal range for Vysis
IGH/MYC, CEP 8 tri-color, dual fusion translo-
cation probe at least 1,000 bone marrow lympho-
cyte nuclei from each 5 apparently healthy donors
were analyzed. No t(8;14) (q24; q32) translocation
were found in the nuclei from apparently healthy
donors.

Statistical data analysis was carried out in
Statistica 6.0 software.

RESULTS AND DISCUSSION

Table 1 presents data for patients including
immunological and molecular cytogenetic parame-
ters in DLBCL and BL. Ki-67 expression exceeded
85% in 10 patients with DLBCL. High prolifera-
tive activity of Ki-67 tumor cells was observed in
all three patients with LB. Immunologic markers
were also identified in most patients, as shown in
Table 1. Pronounced expression of markers CD20
and PAX 5 was registered in tumor cells of all
DLBCL and BL patients. At that there was no
expression for CD 3 lymphocytes. BCL 2 was posi-
tive in three of the eight cases of lymphomas,
accompanied by MYC and IGH gene rearrange-
ments. Noteworthy there was a positive reaction to
the CD 10 in lymphoma cells from all patients
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punanky. BCL 6 OyB mo3uTUBHMM y ceMU 3 BOCbMU XBO-  except one case. BCL 6 was positive in seven of
pux Ha jJiMdpoMmu i3 3apeecTpoBaHMMM mnepedymoBamu  eight patients with lymphoma where MYC and
reniB MYC ta IGH. IGH gene rearrangements were registered.

IIpn MoOnEKyNSAPHO-LIUTOTEHETUYHOMY JOCIiIKEeHHI MYC gene translocation in the immunoglobulin
OiomnciiiHoro Marepiany JiMMaTUYHUX By3J1iB Oyjo0 BusiB-  heavy chain gene locus (IGH) was found in four
JIeHO TpaHcaoKalio reny M YC B IOKyci reHy BaXKUX JJaH-  out of twenty people. One red, one green and two
IIOTIB iIMYHOTJIOOYJIiHY y YOTHPHOX i3 aBagugaTy ocid. B mixed green and red signals of chromosomes 8
gapax cyOCcTpaTHMX KJIITMH LIMX XBOopux Bim3Hauanucss — and 14 and two blue signals on centromere sites of
OIVMH YEePBOHUI, OOUH 3eJIeHU i ABa 3MmiluaHuX 3eJeHo-  chromosome 8, indicating the presence of genet-
YEpPBOHMX CUTHaIM XpomocoM 8 i 14 Ta nBa G1akuTHUX  ic rearrangements involving chromosomes 8 and
CUTHAJIM Ha HEHTPOMEPHUX AiITHKaX xpomocomu 8, mo 14 were found in the substrate cell nuclei (Fig. 1).
CBiTYUTH MPO HASIBHICTh T€HETUYHOI TlepedynoBH i3 3amy-  There was a t(8;14)(q24; q32) translocation in
yeHHsM xpoMocoM 8 Ta 14 (puc. 1). Y nBox xBopux Ha JIb ~ two patients with BL, which was recorded in 80%
MaJa Mmicue TpaHcnokaris t(8; 14)(q24; q32), sika peectpy- and 67% of cells respectively. In another one
Bajach y 80 i 67 % knituH BignosigHo. Llle y omHoro xBo-  patient the cytogenetic changes were not defined.
poro LUTOreHEeTUYHi 3MiHM He Bu3Havyanuchb. MYC tpanc-  MYC translocations were identified in two
Jokariii oynu imeHtudikoBaHi y aBox xBopux Ha JIKBJI  DLBCL patients (32% and 93% of the cells
BignoBigHO y 32 1 93 % kitiTuH, SIKi, KpiM TOro, CynpoBoa-  respectively), accompanied by a range of hypera-
JKyBaJIMCh PiI3HUMU BapiaHTaMU TinepaHeyrioinii (30i1e-  neuploidy typesi.e. increasing the number of red,
IIEeHHS KiJIbKOCTI Bil OMHOTO 10 YOTUPHAAUSTH 4yepBo-  green and blue signals from 1 to 14. Hybridization
HUX, 3eJIeHUX Ta OJJaKUTHUX CUTHaliB). 3 HaioOinbiowo  pattern found in substrate cells of patients in this
BipOrimHiCTIO, KapTHHAa ridopuau3aliii, o oyjaa BusBiaeHa B case with the utmost probability was due to the
JTAHOMY BUITAIKy B CyOCTpaTHMX KJIITMHAaX XBOpUX, o0y-  presence of chromosome 8 and 14 polysomy.
MOBJIEHA HasIBHICTIO Toicomii xpomocom 8 Ta 14. 3ara-  Total aneuploidy of 8 and 14 chromosomes was
JIOM aHeyIuIoiaii XpoMocoM 8 Ta 14 Bu3Havaymch y mecti  found in six of twenty surveyed patients. It is
3 IBaOLSITH 00cTexkeHMX Hamm xBopux. Ciim BimMitut, noteworthy that no MYC gene amplification was
mo amrutidikanist reny MYC y XBopuX He peeECTpyBaJlach. registered.

PeTpocnekTrnBHO HamMu OyJ1a mpoBeaeHa oliHKa 17 BU- Thus, we had retrospectively evaluated 17 DLBCL
nankiB JIKBJI i tppox Bumankis JIb 3 atummoBoro mopdo-  cases and three BL cases with atypical tumor cell

8 8 8
——
— —
—
Pospus
| I Break : :
14 14 14
::nt: —_— ‘:u;:. —_— ‘:u;:.
e : : : <— IGH
: : : : Po3pue
: : : : Break | myc

PucyHoK 1. CxemaTuyHe 306pakeHHA peLunpoKHOT TPaHCNOKaLii 3a yyacTio xpomocom 8 i 14.
KiHeub nneya 8-i xpomocomu nepexoauTb Ao 14-i XxpOMOCOMM, FOMONOriYHKI hparMeHT xpoMocomu 14 nepexoanTb fo 8-i xpomocomu. leH
MYC 3HaxoAauTbCs Ha TOMY CErMEHTi XpOMOCOMU 8, fiKMii NoTpanase Ha xpoMmocomy 14, BiH BOYROBYeTbCA BCiA 3a IGH reHamu i akTuByeTbCS.

Figure 1. Schematic representation of reciprocal translocations involving chromosomes 8 and 14.
End of the arm of chromosome 8 passes to the 14t chromosome, homologous fragment of chromosome 14 moves to 8™ chromosome. MYC
gene is located on that segment of chromosome 8, which falls on chromosome 14. It is embeds after the IGH gene and becomes activated.
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JIOTi€l0 MyXJMHHUX KiiTuH. MYC nepeOynoBu Hali-
yacTille peectpyBaiuch 3a JIb (y IBOX i3 TpbOX XBOpHX),
B TOW Xe Jac, TpaHcaokanis t(8; 14)(q24; q32) Bu3Haua-
JIach JIMIIIe B TOOAMHOKMX BUITaaKax y xBopux Ha JIKBJI
(y mBox i3 cimHamusgTtu). KpiMm Toro, B cydcTpaTHUX
KJIITMHAX IMX JiM(GOM MaJlu Miclle TeHeTUYHi aHoMaJlil
XpPOMOCOM, sIKi OyJIM IIpeACcTaBJIeHi sIK Tilep-, Tak i rino-
aHeyrmoigiamu. Jlane gocigkeHHs TToKa3ye, 10 11i Te-
HETWYHIi abepallii XpOMOCOM MOXYTb OyTH IOB’sI3aHi 3
aTUIIOBOIO MOP(OI0ori€el0 CyOCTpaTHUX KJIITUH Tpu B-
KINTUHHUX JiMdpomax. ToMy, MU BUpPIIIWIN HagaTu
KJIiHiYHY, iIMyHOJIOTiYHY Ta LIUTOIr€HETUYHY XapaKTepuc-
THUKY OJTHOTO 3 0OCTEXKEHUX XBOPUX, Y IKOTO OYJI0 BUSIB-
JIeHo TpaHciiokamito reny MYC t(8; 14)(q24; q32) i abe-
paitii xpomocoMm 8 Ta 14.

Omnuc oKpeMoro KJIiHiYHOro BUNAJIKY

XBopuit M. (gonoBik) 1972 p. H., Ne icTopii xBOpoOU
6125, B 2012 p. OyB rocritanizoBaHuii 1j1s1 JOOOCTEXKEH -
HSI Ta JIIKyBaHHS y BifIiJIeHHS oHKoreMatoJorii Hattio-
HajbHOrO iHCTUTYTY paKy (HIP). XBopuii MaB ckapru Ha
BUpPaXXeHY 3arajbHy cJ1abKiCTbh, FOJOBOKPYXKiHHS, 00Ji B
obnacTi pebdep 37iBa. 3araJlbHUN CTaH CEPEIHLOTO CTY-
MeHsT TSKKOCTi, IIKipa, CIM30Bi OJlifi, BOJOTi, YMCTI.
Ilepudepuuni niMpOBY3IM He NaablyBajucs. Ap-
TepiaabHUii THCK 115/80 MM pT. cT. Po3Mipu rediHku He
30ibIIIeHi, cene3inka BunaneHa (crureHekromis B HIP B
ceprHi 2012 p.).

HiarHo3 B-KpymHOKJITUHHA HEXOIXKKiHChbKa JiM}O-
ma IV B ct. BctanoBienuit B HIP 10.09.2012 p. 3a pe-
3ynbrataMi narorictojoriunoro (ITT1) Ne 39421-31/12
(27.08.2012) ta imyHoricToximiyHoro gociimkeHb (1T'X/1)
Bim 04.09.2012.

B nocnimxyBaHoMy Matepiali, CIiocTepiraaocst po3poc-
TaHHS MyXJIMHA Judy3HOro THITy pocty. CKiam MyXianH-
HUX KJIITUH nojiiMmopgHuii. OcHOBHA Maca iX Majia BeJli-
KU1 po3Mip 3 OKPYIJIMMU Ta OBAJIBHUMU SIIpAaMHU, TBOMa-
TpbOMa SIAEPUSIMU, IO JOKaTi3yBaaucs Ol saepHOL
MeMOpaHu. 3yCTpidaanch TiCTIOIATH, Oarato JucTpodia-
HO 3MiHEeHUX (hOpPM 3 aHAIJIA30BaHUMM SIpaMU, BUSIBIISI-
JIUCh TTOOAMHOKI iMyHOOacTu (puc. 2). IMpu ITX]] ineH-
TUdiKyBasacb MOHOMOpdHA MeMOpaHa i LMTOIUIa3Ma-
tnyHa ekcrpeciss CD 20 ta BCL-2. BCL-6 ekcripecysa-
JIach OiBIIICTIO MyXJIMHHUX KJIiTMH. Mapkep npoJidepa-
tuBHOI akTuBHOCTI Ki-67 ckiagas 85 %. Jlani ricrosoriu-
HOTrO Ta iMyHOTICTOXIMiYHOTO TOC/i/I)KeHb CBiI4YaTh, 110 Y
XBOPOT0 MaJjia Micuie nudy3Ha B-kpymHokitiTnHHA TiMpo-
Ma, TepMiHOTEHHOTO TTIOXOMXKEeHHS (TalJI. 2).

XBopomy M. Oyno mipoBefieHO 6 KypciB MmoJiximiore-
panii (ITXT) 3a cxemoro R-CHOP. IToBHoi Biamnosiai 3a
JaHUMW TTO3UTPOHHO-eMiciitHoi Tomorpadii (ITET) mo-

morphology. MYC rearrangements were registered
most often in BL (in two out of three patients), at
the same time a t(8; 14)(q24; q32) translocation
was identified just in few cases in DLBCL patients
(two out of seventeen). Moreover, there were some
genetic abnormalities of chromosomes represent-
ed both as hyper- and hypoaneuploidy in the lym-
phoma substrate cells. This study shows that the
described genetic aberrations of chromosomes
may be associated with atypical morphology of
substrate cells in B-cell lymphomas. Therefore, we
decided to provide clinical, immunological and
cytogenetic characterization of one patient with
MYC gene t(8; 14)(q24; q32) translocation and
chromosome 8 and 14 aberrations.

Description of individual clinical case

Patient M. (male), born in 1972, the case history
#6125. Was admitted to hospital in 2012 for a follow-
up examination and treatment in the oncology
department of the National Cancer Institute (NCI).
The patient complained of the weakness, dizziness,
and pain in the ribs on the left. His general state was
of moderate severity. The skin and mucsae were pale,
moist and clean. Peripheral lymph nodes were not
palpable. Arterial blood pressure was 115/80 mm
Hg. There was no hepatomegaly. Splenectomy was
carried out at the NCI in August 2012.

Diagnosis of non-Hodgkin's large B-cell lym-
phoma in the stage IV B was established at the NCR
(10/09/2012) according to the results of histopatho-
logical study #39421-31 / 12 (27.08.2012) and im-
munohistochemical (IHCD) assay (04.09.2012).

There was a proliferation of diffuse-type tumor
growth in the studied material, along with poly-
morphic composition of tumor cells. Most of them
had large, rounded and oval nuclei, two or three
nucleoli, which were located near the nuclear
membrane. There were histiocytes, many dys-
trophic forms of anaplastic nuclei, immunoblasts
were rare (Fig. 2). Under the IHCD a monomor-
phic membrane and cytoplasmic expression of CD
20 and BCL-2 were identified. BCL-6 were
expressed by the majority of tumor cells.
Proliferative activity marker Ki-67 value was 85 %.
These histological and immunohistochemical
studies indicate the diffuse large B-cell lymphoma
of germ cell origin (Table 2).

The patient M. had received 6 cycles of poly-
chemotherapy (PChT) according to R-CHOP pro-
tocol. No complete response according to positron
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Ta6auuysa 2

HlaHi imyHoricTtoximiuHoro gocnigxeHHs N2 773/13 xsoporo M.

Table 2

These immunohistochemical study N2 773/13 patient M.

Mapkep / marker

OuiHka peakuji
Assessment of response

CD 20cy (Dako 1S604, Monoclonal Mouse Anti-Human, Clone L26) “pr
Monoclonal Rabbit Anti-Human CD 5 Clone SP19 (Dako 1S081) “r
Dako 1S614 Monoclonal Mouse Anti-Human BCL 2 Oncoprotein Clone 124 “pn
Dako Monoclonal Mouse Anti-Human BCL 6 Oncoprotein Clone PG-B6p “pn
Ki-67 Antigen (Dako 1S626 Monoclonal Mouse Anti-Human Clone MIB-1) 85 %
Monoclonal Mouse Anti-Human CD 10 Clone 56C6 (Dako 1S648) “+”
CD 3 (Dako 1S503, Polyclonal Rabbit Anti-Human) “r
B-cell-Specifik Activator Protein (Dako 1S650 Monoclonal Mouse Anti-Human, Clone DAK-Pax5) o+

carHyTo He Oyso. Ha mouarky 6epe3ns 2013 p. xBopuii
M. nomiTuB 3MiHU B oOacTi pedep 3iBa. B moganbliio-
My IIpU PEHTIEHOJIOrIYHOMY JOCHiIXKEHHi Oynia BU3HA-
yeHa JecTpyKiis 10-ro pedpa i BCTAaHOBIEHO 3arOCTPEH-
H$T OCHOBHOT'O 3aXBOPIOBAHHS 3 ypaXKeHHSIM IILTYHKY, 3a-
YyepeBHUX Ta MeE3CHTepiaJbHUX JiM(QOBY3diB. 3 1LILOTO
MPUBOAY XBOpUI OTpUMaB 2 Kypcu ximioteparrii DHAP
Ta OYB MPOKOHCYIbTOBaHM I B KMiBCbKOMY LIEHTpi TpaH-
cIuTaHTallii KictkoBoro Mo3ky (KIITKM) momno Moxiu-
BOCTi MPOBEACHHS BUCOKO/1030B01 Ximioteparii (BAXT)
3 aJJIOTEHHOI0 TpaHCIJIaHTAli€l0 KiCTKOBOIO MO3KY
(ATKM). B anamHe3i y XBoporo Oyjo BHM3HAyeHO
xpoHiuHuit BipycHuUit rematut C (RNA HCV+, reHotun
I, 2004p.).

emission tomography (PET) was achieved. In early
March 2013 the patient noticed some symptoms in
the rib area on the left. Later the destruction of the
10™ rib was revealed by X-ray examination and exac-
erbation of underlying disease was established with
stomach, and retroperitoneal and mesenteric lymph
nodes involvement. In this regard the patient had
received 2 cycles of chemotherapy (DHAP proto-
col) and was advised in Kiev center of Bone Marrow
Transplantation (KCBMT) about the possibility of
high-dose chemotherapy (VDHT) with allogenic
bone marrow transplantation (ABMT). There was
chronic viral hepatitis C infection (RNA HCV+,
genotype I, 2004) in the history of the patient.

PUCYHOK 2. lcronoriuni oco6nnsocti nimarnyHoro Byszna xsoporo M. Ha 1KBJ1, N2 ictopii xBopobu 6125

Figure 2. Histological features of lymph node in patient M. DLBCL, case history #6125
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XBopoMy M. Oyjio mpr3HAYE€HO JIIKyBaHHS 3TiTHO 3i
CTaHJapTaMU Ta JJOKAIbHUMM MTPOTOKOJIAMU.

3 03-06.05.2013 nposoauiaacey IIXT mo DHAP:
nucmiatud 200 mr B/B (1), uurosap 4000 mr 2 p/a
(2), mexcamerasoH 40 mr/m B/B (1—4), iHdy3ia 6000
mia/24 ron B/B (1—4), remoTrpaHcdysia ep/macu
(18.05.2013, 20.05.2013), xkotponok 40 mr x2p/n B/B,
HO-IIIIa.

22.05—24.05.2013 mpoBeneHa MpoMeHeBa Teparlis Ha
o0sacTh pedep 31iBa 3 MeToto 3HebosieHH: (8 Ip). 3a pe-
3yJibTaTaMU JIiKyBaHHsSI CTaH IalliEHTa Ta TeMorpama
TMOKPALIUINCE.

VY nmunHi 2013 p. xBopomy OyJIO MPOBEAEHO MOJIEKY-
JIIPHO-IIUTOTEHETUIHE MOCIIIKEHHS 3 BUKOPUCTaH-
HaM iHTepdas3Hoi FISH Ha 3paskax KiiTWH 3pi3iB ma-
padiHizoBaHUX OJIOKIB OioIIciiiHOTO MaTepiany JimMda-
TUYHMX BY3JIiB y BifJIiJIi TeMaTOJOTil Ta TPaHCILIAaHTO-
Jorii HHIIPM. 3 MeTolo BU3HauYeHH aMILTi(ikallii re-
Ha C-MYC Tta moxnuBoi TpaHciokamii t(8; 14)(q24;
q32) oyna 3actocoBaHna npoba LSI IGH/MYC, CEP 8
tri-color, dual fusion translocation probe (Abbott
Molecular, USA). byio npoananizoBaHo 100 intepda3s-
HUX siep CyOCTpaTHUX KJIITUH Ta BU3HAUYEHO AEKilbKa
KJIOHIB 3 pisHMMU aHoMajiamu. Y Oinbinocti (68 %)
MpoaHali30BaHUX KIITWH Big3Havajacs TilmepaHeyIl-
Jloinist xpomocoM 8 Ta 14 — peecTpyBaiucsl 10JaTKOBi
yepBoHuit (ren MYC) abo 3enenuit (ren IGH) curnanmm
(30inblIeHHS KiTBKOCTI Bil OMHOTO OO IEB'SITU YEpPBO-
HMX abo 3eneHux curHaniiB). Ili 3MiHM Xpomocom
CYTTEBO IMepPEeBUIIYBaIM HOpMATUBHI 3HaYeHHs (10 %) i
CBIIUMJIU MIPO KJIOHATBHUI XapakTep NyxJauHu. B pewti
aaep (32 %) BU3HA4YEHO ABa 3JIMTUX 3€JICHO-YEPBOHUX
CUTHAJIM, OINH 3€JICHUI, OAWH YEepBOHUIA Ta ABa OJa-
KUTHUX CUTHaJIM, KOTpPi BiIMOBiAalOTh TpaHCIOKAaLil
t(8; 14)(q24; q32).

Takum ynHOM, Yy MalLieHTa Oy/IM 3apeECTPOBAHI KOMIT-
JIEKCHi 3MiHU XpoMocoM 8§ Ta 14 3 HasIBHICTIO AEKiIbKOX
KJIOHIiB aHOMaJIbHUX KJIiTUH.

ITincymoBylouM BUILIEHABeAEHE, HEOOXiTHO 3a3HA4YU-
TH, 1110 3a pe3yJbraTaMM TiCTOJOTIYHOTO Ta iMYHOTiCTO-
XiMiYHOroO JOCJiIXEHb XBOPOMY OYJO BCTaHOBJIEHO
niarHo3 — audy3Ha B-KpymHOKJITMHHA JiMdoMa, rep-
MiHOreHHoro mnoxoaxeHHs. IIpoTe ocoGauBoCTi Tie-
pebiry 3axBoproBaHHs, pe3ucTeHTHICTb a0 [1XT Ta Ha-
SIBHICTh KOMIUIEKCHMX T€HETUYHUX 3MiH, B TOMY YMCIIi
TpaHcnokaii t(8; 14)(q24; q32), manu migcTaBy KIIiHi-
uuctam s neperssiny TIXT, mpoBecTu KOpUTyBaHHS
Mporpamu JikyBaHHs Ta ipu3Hauutu DHAP teparmito.

Otxe, BUSBIEHHs TpaHchaokauii reHy MYC B
cyOCTpaTHUX KJIiITUHAX XBOPUX Ha B-KJiTUHHI JiMboMM
€ OJIHMM 3 OCHOBHHUX AiarHOCTUUYHMUX KPUTEPiiB 11010

The patient was prescribed a treatment accord-
ing to local standards and protocols.

On 03-06.05.2013 the PChT (DHAP protocol)
was applied i.e. cisplatin 200 mg IV (1), cytosar
4000 mg BID (2), dexamethasone 40 mg/d IV
(1-4), 6000 mL/24h 1V infusion rate (1—4),
RBC concentrate transfusions on 18/05/2013,
05/20/2013, Controloc 40 mg BID and No-Spa.

On 22.05—24.05.2013 the 8 Gy radiation therapy
was conducted to the rib area the on the left (for pain
control). Upon treatment the status of the patient
improved and hemogram indices became better.

In July 2013 a molecular cytogenetic studies
using interphase FISH on samples of the cell block
sections of lymph node biopsy material fixed in
paraffin were conducted in the Department of
Hematology and Transplantology, NRCRM
NAMS of Ukraine. To determine the amplification
of the C-MYC gene and possible t(8; 14)(q24; q32)
translocation the LSI IGH/MYC, CEP 8 tri-color,
dual fusion translocation probe (Prospect Abbott
Molecular, USA) was applied. One hundred inter-
phase nuclei of substrate cells were analyzed resulted
in identification of several clones with a range of
anomalies. In the majority (68%) of analyzed cells
the hyperaneuploidy of chromosomes 8 and 14 was
observed as the additional red (MYC gene) or green
(IGH gene) signals (increasing the number from 1
to 9 red or green signals) were recorded. These
chromosome abnormalities significantly exceeded
the normative values (10%) indicating the clonal
character of the tumor. In other nuclei (32%) two
fused green and red signals, one green, one red and
two blue signals were recorded corresponding to
t(8; 14)(q24; q32) translocations.

Thus, some complex changes of chromosomes 8
and 14 with the presence of multiple clones of
abnormal cells were recorded in the patient.

To sum up, it should be noted that the results of
histological and immunohistochemical studies the
patient was diagnosed a diffuse large B-cell lym-
phoma of germ cell origin. However, the natural
history the disease and case history with resistance
to PChT in particular and presence of complex
genetic alterations including t(8;14) (q24; q32)
translocation stipulated the review of PCT to
adjust the treatment protocol and DHAP therapy
schedule.

Thus, identification of MYC gene translocations
in substrate cells of patients with B-cell lymphoma
is one of the principal diagnostic criteria for verifi-
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Bepuikarii giarnosy JIKBJI it JIB, Ta 1ae MOXIUBICThH
JIKapio ONTUMIi3yBaTW TaKTUKY JiKYBaHHS JJISI TIOO-
JIAHHS$I pe3UCTEHTHOCTI 10 cydyacHux rnporpam ITXT.

BUCHOBKU
Bcranonneno, o meron I-FISH no3Bolisie petpocnek-
TUBHO BU3HadaTh mniepedynoBu reHiB MYC i IGH B
cyOCTpaTHUX KJIITMHAX TKaHUHU JiM¢oM, 3adikcoBa-
HUX B MapadiH, B TOMY YUCJIi Y 0Ci0, SIKi TToCTpakaain
BHacigoK aBapii Ha YopHoOwnbebKih AEC.

3a TOIIOMOr0I0 IILOTO METONY BUSIBJICHI MOJIEKYJISIP-
HO-IIUTOTeHEeTUYHi aHOMaJlii Yy BOCbMHU 3 IBaAlUSITH
XBOpHUX Ha B-kiiTWHHI JiMboMH, IO IaJT0 MOXKIHU-
BiCTb BepU(}iKyBaTH aiarHo3 JiM(pOM, MIPOrHO3YBATH 1X
KIIIHIYHWH niepebir Ta migBUIINTA e(PeKTUBHICTh Tepa-
MeBTUYHUX 3aXOJiB, MpU pedpakTepHUX dopmax —
BKJIIOYHO.
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lymphoma / M. Bellone, A. L. Zaslav, T. Ahmed [et al.] // Biomark. Res. —
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4. Rearrangements of MYC gene facilitate risk stratification in diffuse
large B-cell lymphoma patients treated with rituximab-CHOP / A. Tzankov,
Z.Y. Xu-Monette, M. Gerhard [et al.] // Mod. Pathol. — 2014. — Vol. 27,
No. 7. — P. 958-971.

5. C-MYC Aberrations as Prognostic Factors in Diffuse Large B-cell
Lymphoma: A Meta-Analysis of Epidemiological Studies / K. Zhou, D. Xu ,
Y. Cao [et al.] // PLoS One. — 2014. — Vol. 9, No. 4. — P. €95020.

6. MYC rearrangement and translocations involving band 8q24 in diffuse
large cell lymphomas / M. Ladanyi, K. Offit, S. C. Jhanwar [et al.]. //
Blood. — 1991. — Vol. 77, No. 5. — P. 1057-1063.

7. Clinical relevance of BCL2, BCL6, and MYC rearrangements in diffuse
large B-cell lymphoma / M. H. Kramer, J. Hermans, E. Wijburg [et al.] //
Blood. — 1998. — Vol. 92, No. 9. — P. 3152-3162.

8. Lymphoma / leukemia molecular profiling project. Molecular diagnosis
of Burkitt’s lymphoma / S. S. Dave, K. Fu, G. W. Wright [et al.] // N. Engl.
J. Med. — 2006. — Vol. 354, No. 23. — P. 2431-2442.

9. MYC gene rearrangements are associated with a poor prognosis in dif-
fuse large B-cell lymphoma patients treated with R-CHOP chemotherapy
/ K. J. Savage, A. J. Johnson, S. Ben-Neriah [et al.] // Blood. — 2009. —
Vol. 114. — P. 3533-3537.

cation of DLBCL and BL diagnosis. It enables the
treatment strategy optimization to overcome the
resistance to current PChT protocols.

CONCLUSIONS

I-FISH method allows to determine retrospective-
ly the of MYC and IGH gene rearrangement in sub-
strate cells of lymphoma tissue fixed in paraffin.
Method is especially applicable in the Chornobyl
NPP survivors.

Using this method, the molecular-cytogenetic
abnormalities were revealed in eight of twenty
patients with B-cell lymphoma providing verifica-
tion of lymphoma diagnosis, prediction of disease
clinical course, and improve of effectiveness of
therapeutic interventions, particularly in case of a
refractory disease.
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